«TaibiHma arpodusnec xowterki» KMM
KI'Y «TallbIHINHHCKHIA KOJLIeIK arpodH3neca»

JKYMBIC OKY OaFaapjamMachl
PaGouas yuebHas nporpaMma 1o Moy Ti0/AHCHHIIHHE
00/ 1.11 «Du3nka»
JKapaTblLIBICTAHY-MaTEMATHKA 6arbIThl/
EcTecTBEHHO-MaTeMaTHY€CKO€E HANIPABJIEHHE

Tom:21

I'pynna: 21

Mamanasik: 10130300 « TamakTanAbIpYABI YHBIMIACTHIPY»

Cnemunansuoctb: 10130300 «Opranu3anys IHTaHHSD)

Binikriaik: : 3W 10130031 «Konaurep-6e3enaipyms»,3W 10130032 «Acnas»

Kpanuduxanus: 3W 10130031 «Konaurep-odpopmurens», 3W 10130032 «ITosap»
Tom:22

I'pynna: 22

Tom:25

I'pynna: 25

Mamanasik: 07161600 «AysuT mapyambUIbIFbIH MEXaHHKAIAHBIPY »
CnemmanbHocTh: 07161600 «MexaHu3alus CEIbCKOr0O X03AHCTBAY

Binikrigik: : 3W 07161601 «Crnecapb-xeHaeyi»

3W 07161602 «Aybin MapyabUIBFbl OHIIPICIHIH TPAaKTOPIIB! MAITHHKUCI»
Kpamupukauus: 3W 07161601 «Crnecapb-peMOHTHHKY
3W 07161602 «TpakTOPHUCT MALlIMHKUCT CEIbCKOXO3IHCTBEHHOIO IPOU3BOACTBAY
Mamanasik: 3W07320100 «FumapaTrrap MeH KYpbUIBIMAAp/BI Cally JKoHE MaifanaHny»
CrennaasHocth: 3W 07320100 «CTpOUTENBCTBO U SKCIITYaTallUs 30aHHH ¥ COOPYKEHUI)
Bimikrimik: 3W 07320104 «Ken npoduisai KypeUIBICIIEI-Ie6ep»
3W 07320103 «Kyprak Kypbuisic mebepi »
Ksamupukamus: 3W 07320104 «MacTep-CTpOHTEND IMHPOKOTO MPOQHIIsy
3W 07320103 «Mactep cyxoro CTpOUTENLCTBA»

OKBITY HBICAHBI:  KYHZi3ri Heri3ri opta 6inim 6epy Herisinme/
dopma ofyuennsi: 0uHas Ha 6a3e OCHOBHOIO CPE/IHEro 00pa3oBaHuUst

Kanane: carar cansn: 30 KpeauTTep:
O6mee KoH4yecTBO Yacos: 30 KPEeIUTOB:
I3ipaeymi/
PazpaGoruux_2 %/ TuiasTaesa A.B.
(rmoAnucs) ®.1.0. (mpu HAIMYKH)

TukIiK saicTeMENTiK KOMUCCUSICHIHBIH
OTBIPHICHIHA KapacThIPBLIIBY

PaccMoTpeHa U 0100peHa Ha 3aceJaHiu
LUKJIOBO#H METOIUYECKO KOMHCCHH
[Tpotokosn Ne 1 ot "29" 08 2022r.



[HosicHuTEIbHASA 3aNIUCKA:

PabGouass ydeOHass mporpamma pazpaboTaHa B COOTBETCTBUU C
INocynapcTBeHHBIM  00111€00s13aTEIBHBIM CTAHIAPTOM TEXHUYECKOTO U
npodeccruoHaabHOro o0pazoBaHus, yTBEpkaeHHbIM MpukazoM MOH PK
Ne326 ot 23 utonst 2021 roga ¥ TUNOBBIMU Y4€OHBIMH TUIAHAMU OOIIIETO
cpeanero oopazoBanus Pecriyonuku Kazaxcran 2020 roaa.

Pabouas nmporpamMmma npenaHazHaueHa JJIsl CIICIMAIBHOCTEH:

CrneunanbHocts: 10130300 «Opranuzanus nUTAHUD)

Keanupukamus: 3W 10130031 «Konaurep-odopmurennby

3W 10130032 «I1oBap»

CrnenuanbHoctb: 07161600 «Mexanu3zanusi ceJIbCKOro X03siiicTBa»
KBanupukamus: 3W 07161601 «Ciecapb-peMOHTHUK»

3W 07161602 «TpakTOpHCT MAIIUHUCT CEIbCKOX035IiCTBEHHOTI 0
NMPOM3BOICTBA

CrnenuanabHoctb: 3W 07320100 «CTpouTeNbCTBO U IKCILUIyaTANUS 31aAHUN H

COOPY:KEHUID)
KBamuduxamusa: 3W 07320104 «MacTtep-cTpouTe/ib IIUPOKOro Npoduisy
3W 07320103 «MacTep cyXoro CTpoOUTeJIbCTBA»

Heab: popMupoBanue y 00y4aromuxcsi OCHOB HAyYHOI'O MUPOBO33PEHHSI,
IIEJIOCTHOTO BOCTIPUSATHS €CTECTBEHHOHAYYHOUM KapTUHBI MUPA, CIIOCOOHOCTH
Ha0JII0/1aTh, aHATM3UPOBATh U (PUKCUPOBATH SBIICHUS IPUPOIBI TSl PEIICHUS
KU3HEHHO Ba)KHBIX MPAKTUYECKUX 3a]a4.

3anaum:

Lenb: popMupoBaHue y 00y4aronuxcsi OCHOB HAYYHOTO
MHUPOBO33PEHUS, IETOCTHOTO BOCIIPUATHS €CTECTBEHHOHAYYHOM KapTHHBI
MUpa, CIIOCOOHOCTH HAOJI01aTh, aHATM3UPOBATh U (PUKCUPOBATH SIBICHUS
OPUPOJIbI AJI PEIICHHS )KU3HEHHO BaXKHBIX MPAKTHUYECKUX 3a/1au.

3agauu:

1) conelicTBrEe OCBOCHUIO O0YYAIOLIMMHUCS 3HAHUH O
dbyHIaMEeHTaTbHBIX (PU3UYECKUX 3aKOHAX M TIPUHIIUIIAX, JISKAITUX B OCHOBE
COBpPEMEHHOM (pU3NUECKO KapTUHBI MUpPa, METOAaX HAYYHOI'O MO3HAHUS
IPUPOIbI;

2) crmocoOCTBOBAaHUE PA3BUTHIO y 00YUAIOMIUXCS MHTEIIEKTYaTbHOM,
UH(GOPMAIIMOHHON, KOMMYHUKAaTUBHOU U PeICKCUBHON KYIbTYPHI,
HaBBIKOB BBITTOJIHEHUST (PU3UUECKOTO IKCIEPUMEHTA U UCCIIEIOBAHUS;

3) BOCIIUTaHUE OTBETCTBEHHOTO OTHOIIICHUS K YU4EOHOU U
HCCIIEIOBATEIBCKOM eI TEIbHOCTH;



4) UCTIONMB30BaHUE TIOYICHHBIX HABBIKOB JJISI PAIMOHAIBHOTO
MIPUPOJIONIOIBL30BAHUS U 3aIIUTHI OKPYKAIOIIEH cpebl, obecniedeHus 0e3
OTIaCHOCTH KHU3HEACATEIFHOCTH YeTIOBEKa U 00IIIecTBa.

Onucanne qucuumiudbl: Ouszuka

dopmupyemMble KOMIIETEHIIUM:

[Ipu coznanuu paboyux y4yeOHbIX MPOrpaMM OpPraHU3alUsl TEXHUYECKOTO U
npodeccuoHanbHOro 00pa30BaHus UMEIOT IPABO:

-BBIOMPATH PA3JIMYHBIE TEXHOJOTMH O0YyUEHHUSI, METObl OPraHU3aIMHI U BUIbI
KOHTPOJIsl y4eOHOTO IpoLecca;

-pacnpenensTh 001l 00beM 4acoB y4eOHOTO BpeMEHU Ha pa3Jielibl U TEMBI (OT
o0beMa 4acoB, BBIJICJICHHOIO HAa U3yYeHUE AUCIUILIUHBI);

-000CHOBAaHHO U3MEHSTHh YUEOHYIO MPOTpaMMy B U3YUEHHUE €€ TOpsIKa
IIpepexBu3uThIl: B THNOBOM Nporpamme mo pu3MKe eCTECTBEHHO-

MaTEMAaTUYECKOTO HAIlPaBJICHU [IPELYCMOTPEHO Ha 3 ceMecTp 00y4ueHHUs
PEeyCMOTPEHO 4 TIIaBbl: « DJIEMEHTHI CIIEIIHAIbHON TEOPUU OTHOCUTEIBLHOCTH,
«OCHOBBI KBaHTOBOI TEOpHUHU CBETa», «ATOM U aTOMHOE s/1po», «BceneHnHas.
DneMeHTapHbIE YaCTULIBD». O06bem yueOHOM HArpy3KH TUCIUTLTAHBI
«®u3uka» 1715 eCTECTBEHHO-MaTeMaTHYeCKOro HampasiieHus coctapiusieT 30
4acoB.

IMoctpexBusuthi: Kypc «®@usnka» kak o61eoopa3oBaTesibHas AUCIUILIAHA
SBJIIETCS. OCHOBOM JIJIsl M3YYEHUS] €CTECTBEHHO-MATEeMaTHUYEeCKOTO HAPaBICHUS

Heo0xoanmble cpeacTBa 00yyeHusi, 000py10BaHue:
l.InTepakTUBHAS T0CKa

2.MynbTUMEAUNHBIN TPOECKTOP

3.IlepcoHanbHBI KOMIIBIOTEDP, HOYTOYK, cMapThOoH
4.Y4eOHbIe BUACOPUIBMBI, ayIHO3AITUCH, TTPE3CHTAIUH;
5.Y4ebuuk o gusuke

KonTakTHas nHdopmanus negarora(os):
®amunus, ums, otyectBo: TuwibTaeBa Acenb bazapoBHa

1€J1.:87086977550
e-mail (e-maiin):a.tiltaeva@mail.ru

Pacnpene.ﬂeﬂne 4acoB 110 ceMeCcTpaM.
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1. | Pa3gea: 1.1Tema: CxopocTs cBeTa. 3 2 1
JIeMeHTBbI IMocTynatel cnenuanbHOM
cﬂeu"aﬂbﬂoﬁ TeOpHuH TCOPUH OTHOCUTEIBbHOCTH. Hque
OTHOCHUTEJIbHOCTH Hekoropsle cnenctus, e
3HaTh OCHOBBI Teopum | BPITCKAIOMIIC 13 HOBOT
OTHOCHUTENLHOCTH. TIOCTyIaToB 0
O6’L$ICHI/ITB 39KOH OTHOCHUTCIBHOCTHU Matep
B3aMMOCBSI3U  MacChl U ConocTasseT NpHHIMI nana
SHeprHH s OTHOCHTEIBHOCTH KOMOHU
MaTepHUaTbHBIX Tel JHHTelHa ¢ HApos
OBEACHSTE MPUHIIUIIOM AHHBIN
PIATHBHCTCKHE OTHOCHUTEIILHOCTH Pemren
3¢ heKTHI, UCIIONb3YsI I;ag?:;a. Saxon Za?z[aq
HOCTyHaTBI BﬁHMTCﬁHa B3.aI/IMOCB$IL;I/I MacCChl 1
MIPH pEIICHUH 3a/ay. SHEPIHH 1A




MaTepUuaJIbHbIX TCII.
PenstuBucrckas u
KJIaCCHYECKass MEXaHHUKa.
OOBsCHSET 3aKOH
B3aMMOCBSI3U MacChl U
SHEPTUU JIs
MaTepUaTbHBIX
Ten.O0bsICHSIET
PENISATUBUCTCKHE

3¢ dEKTHI, UCTIONB3Ys
MOCTYJaThl DUHIITEHHA
U npeoOpazoBaHus
JlopeHna, npu pemeHun
3a/1a4

1.3 Tema: Pewenue 3a1au
IIpuMensieT HaBBIKU U
YMEHHS peleHus 3a/1a4 Ha
(hopMyJIBI COKpAICHHS
JJIMHBI U 3aMCIJICHUA
BpEMCHHU, 3aKOH
B3aUMOCBA3HU MAaCChl U
OHEPruun IJist
MaTCpUuaJIbHBIX TCJI

Pazpen:

OcHoOBBI KBaHTOBOM
TeOPHH CBeTa
Knaccudumuposats
HCTOYHUKHU U BUJIBI
W3JIy4YECHHUI; ONMUCHIBATH
MPUHITATT IEUCTBUS
CIIEKTPaJIbHBIX
amnmapaToB W 00JIaCTh MX
npuMmeHeHus. Pasznuyars
3JIEKTPOMAarHUTHBIE
W3ITy4YEHUs I10 1504
MPUPOJE BOSHUKHOBECHUS
M B3aUMOJCHCTBHIO C
BeniecTBoOM. [IpumeHsTh
3akonbl ~ Credana  —
bonruMana, Buna wu
dbopmyny Ilnanka s

OTIMCAHUS TETIJIOBOTO
U3Iy4YeHuss  abCOJIIOTHO
YEepPHOTO Tena "
000CHOBaHUS
yabpTpaduoneToBoi
KaTacTpodsbl.

OOBSICHATD pupoy
¢dorordpdexra u
NPUBOJUTH IPUMEPBI €T0
PUMEHEHHS;
UCIIOJIb30BATh  3aKOHBI
¢dorordpdexra u

2.1 Tema: PasButue
MPEJCTaBIEHUI O IPUPOJIE
ceera. KopnyckynsipHas u
BOJIHOBAsI TEOPHUS CBETA.
OnuceIBaeT NPUHIAIT
JEUCTBHUSI CIPEKTAIBHBIX
amnmapaToB M 00J1acTh MX
PUMEHEHUS;

Paznuuaer
3JIEKTPOMarHUTHbIE
U3JIy4YEHHUS 10 UX
IPUPOJE BOZHUKHOBEHUS
Y B3aUMOJICUCTBUIO C
BEILECTBOM

2.2 Tema: Iloustue o
KBaHTOBOW TEOpUU
[IpuMeHnsieT 3aKOHBI
Credana-bonbimana,
Buna u dopmyny
[Inanka s onvcaHus
TEIJIOBOTO U3ITyYEHUs
abCOJIIOTHO YEPHOT'O Teja
¥ 000CHOBaHUs
yABTPaPHOIETOBON
KaTacTpodbl

2.3 Tema: Pemenue 3amau
[puMeHsieT yMeHus
pelaTh 3a1a41 Ha 3aKOHbBI
Credana — bonbmana,
Buna u ¢popmyny [lnanka
2.4 Tema:

N3zyue
HHE
HOBOT
0
Matep
Hana
KOMOH
HUPOB
AHHBIN
Pemren
e
3a1a4




ypaBHeHHE OWHIITEHHA
MpU  peUIeHUH  3ajad.

OOBSICHATD IpUpoay
CBETOBOTO JaBJICHHs Ha
OCHOBE KBaHTOBOWU
TEOpUH CBETA;

OITUChIBAaTh XHUMHUYECKOC
JNEUCTBUE CBETa Ha
npumMepe (OTOCHHTE3A U

IIPOLIECCOB B
dororpadum.

OOBACHATD MIPUPOTY
CBETOBOTO [IaBJICHUSI HA
OCHOBE KBaHTOBOM
Teopun cBeTa. BpIABUTH
KBAHTOBBIE CBOICTBA

CBCTa nu BOJIHOBEBIC
CBOMCTBA YaCTHIL.

doroaneKTpryecKuit

s dexr. YpaBHeHue
OlHIITeiHA 114
dhoroaddekra. OObsICHEHUE
3aKOHOB (oTodPdeKTa Ha
OCHOBE KBaHTOBOW TE€OpUU
CBETA.

OO0®bscHseT npupoy
doTorddexra, mpUBOIUT
MIPUMEPBHI ET0
MIPUMEHEHUS
Hcnonb3yeT 3aKoHBI
dboTorddekra u
ypaBHeHUE DUHIIITEHHA
MIpU PELLICHUH 3a]1a4;
OrnuchIBaeT XUMHUYECKOE
JIECTBHE CBETA Ha
npumepe GoTocuHTE3a U
MPOIIECCOB B
¢doTorpadun

2.5 Tema: ®oroH u ero
XapakTtepuctuku. [{aBienue
cBera. J(uanekrpuueckoe
CAMHCTBO BOJIHOBBIX 1
KOPITYCKYJISIPHBIX CBOHCTB
ANIEKTPOMArHUTHOTO
U3ITy4CHUSI.

OOBsCHSET IPUPOTY
CBETOBOT'O JaBJICHUS Ha
OCHOBE KBAHTOBOM
TEOPHUH CBETA

2.6 Tema: Pemienue 3ama4y
IIpumensier ymeHus
peraTh 3a1a4u Ha
ypaBHeHUe DWHIITeHHA

Pazpen:

ATOM U aTOMHOE AP0
Onpenenuthb
(buznueckuit CMbICT
omnbITa />x. ToMcoHa u
OTKPBITUS 3JIEKTPOHA.
O3HaKOMHUTB C
OTKPBITHUEM
€CTECTBEHHOIO
PaarOaKTUBHOTO
W3IIyYEeHUS

O3HaKOMUTh y4alIuxcs C
onsiTamu [Isepa Kropu u
Mapuu Cki1010BCKOM-
Kropu o usydyenuro
PaaOaKTUBHBIX
3JIEMEHTOB.

N3yunts onbIT
Pesepdopna u cBoiicTBa

3.1 Tema: Otkpeitre
31eKTpoHa. OTKPBITHS
Pentrena u bekkepensi.
PaI[I/IOElKTI/IBHBIe DJICMCHTHI
Omnpenensier pusnveckuii
CMbICI ombITa JIX.
TomcoHa 1 OTKPBITHS
3JIEKTPOHA.

3HaeT UCTOPHIO
OTKPBITHS €CTECTBEHHOTO
paznoaKTUBHOTO
U3ITyYEHUS.

3HAIOT ONPEJEIICHNE
pazvoaKTUBHOCTH U
TEOPETUYECKU
OTIMCBHIBAIOT OTIBITHI
IIsepa u Mapuu
Cxnonosckoii-Kropu 1o
U3Y4EHHUIO

17

11

Nzyue
HHE
HOBOT
0
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Hana
KOMOU
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e
3a1a4
[Ipakt
naecKa
i
pabora




paanoaKTHBHOIO
U3ITy4YEHUS.

N3yunts 3aK0H
paanoaKTHBHOIO
pacnaza, BBECTU
MOHATHE MEPUOT
noJjtypacnaja.

N3yunTh nnaHeTapHyro
MOJeJb aTOMa.
O3HaKOMUTB C
runore3oi ToMcoHa n
(byH1aMeHTaJIbHBIM
onsiToM Pezepdopaa
Knaccudummposarts
CHEKTPBI aTOMOB U
O0OBSCHUTH POJIb
CIEKTPaJIbHOTO aHAIN3a
B HaYKE U TEXHUKE.
N3yunth mocrynaTsl
bopa, nokazars
HCTOPUYECKYIO POJIb
MPOTHBOPEUHS MEKTY
MOJENSIMU aTOMOB
Pezepdopna, bopa u
OTIBITHBIMHU (haKTaMu
OnpenenuTh rpaHUIlbI
MIPUMEHEHHUSI NTOCTyJ1aTa
bopa Ha ocHOoBe
OIMCAHUS CIIEKTpa aTroma
BOJIOpOJA.

N3yuuth ycTpoiCcTBO U
MIPUHLUI JEHCTBUS
Jla3epa, ero puMeHeHue
B HAYKE U TEXHUKE.
O3HaKoMuTh ¢
runote3oi Pesepdopaa,
onblTaMu YenBuka;
BBECTH MOHATHUS IPOTOH
Y HEUTPOH; ONUCATH
(bu3MYECKYIO KapTUHY
MHpa Ha IpUMeEpe
OTKPBITHUSI TPOTOHA U
HEUTpPOHA

N3yuute cTpoeHne
aTOMHOTO S1/1pa;
Onpenenuthb CBOWCTBA
SIIEPHBIX CUJL.
O3HaKOMUTB ¢
IpoLeccaMy U3MEHEHUS
aTOMHBIX SIED,
MpeBpaIIEHUEM OJTHUX
SJIEP B IpYTHE MO

panvoaKTUBHBIX
3JIEMEHTOB.

3.2 Tema: Peurenue 3a1a4
[Ipumensier ymenus
pemarthb 3aJauu Ha
(dhopMyny Ui onpeaeaeHus
cuisl Jlopenna u
LEHTPOCTPEMUTEIBHOMN
CHJIBI

3.3 Tema: Onpir
Pesepdopaa mo BeIsIBIICHHIO
IIPUPOIBI PAIOAKTUBHBIX
U3ITy4EeHUN. 3aKOH
paZMo0aKTUBHOT'O pacraa.
OnuchIBaeT ONBIT
Pezepdopna u
OmpenensieT CBOMCTBA
panroaKTUBHOTO
HU3ITYYECHHUS.

[IpumensieT popmyiy
paaroOaKTUBHOTO
pacnajia npyu pemeHnn
3a71a4

3.4 Tema: Peurenue 3a1a4
IIpumensier ymeHus
pemarth 3aJa4u Ha 3aKOH
PaMOAaKTUBHOTO pacmaja
3.5 Tema: Monuenb atoma
o JIx. Tomcony. OmbIT
Pezepdopaa mo BeIsIBICHUTO
CTPOCHHS aTOMa.
IlnanerapHas Mozaesnb
aToma.

OmnpenensieT miaHeTapHYO
MOJETh aTOMa. 3aKpeTrIsieT
3HAHUS 110 THIIOTE3¢
TomcoHna u
(byHIaMEHTaTbHOMY OIBITY
Pezepdopna

3.6 Tema: IIpakTuueckas
pabora Ne 1

Coznaer Maker
IJTAHETapHON MOJIENH
aToma

3.7 Tema: CriekTpsr
aToMoB. CeKTpaibHbII
aHanu3. Iloctrynater bopa.
Ormmcanue crieKTpa aToma
Bonopoja o bopy.
Onpenensier
KJ1accU(UKAIIIO
CIIEKTPOB aTOMOB, 3HAET
007acTh MPUMEHEHHS
CIIEKTPAJIBHOI'O aHAIU3a
OOBsCHSIET MPUUUHY




JEACTBUEM
MHUKpPOYACTHLL.
Ornpenenutp Korja
IIPOUCXOIUT BBIJEIICHUE
U NOTJIOLIEHHUE SHEPTUH;
YTO TaKOE SHEPrusl CBA3U
u peexT macc.
O3HaKOMUTB ¢
IIPOLIECCOM JIETIEHUS
sJIep ypaHa,
MEXaHHU3MOM
MPOTEKaHUs LIEMHOMN
SIZICPHOM peakivH,
YCTPOMCTBOM U
MPUHIIUIIOM PabOThI
SJIEPHOTO PeaKTopa.
O3HaKOMUTB €
TTOHSATUSIMHI
TEPMOSsIIEPHBIE PEaKIINH,
peaxiusi CHHTe3a JIETKUX
1P, TEPMOSIEPHBIN
CUHTE3, YIIPABIISIEMbIN
TEPMOSIIEPHBIN CUHTE3,
00CyIUTh NEPCIIEKTUBBI
ATOMHOU SHEPTETUKHU.

OIpaHUYEHUSA
MIPUMEHUMOCTH
nocrynara bopa Ha
MIPUMEPE OMUCAHUS
CIIEKTpPA aToOMa BOIOpoAa
3.8 Tema: Peurenue 3a1a4
IIpumensier ymeHus
pemiath 3a1a4m Ha
dhopmyny onpeaeneHus
YaCTOTHI JINHUW CEpUU
Banemepa u dpopmyny
pacyera IOJIHOM PHEPTUU U
dhopmyny Bopa

3.9 Tema: ®usnueckas
OCHOBA JICHCTBUS Ja3epa
OObsICHSIET IPUHITUTT
JEUCTBHS J1a3epa U
chepsl MpUMEHEHUS
3.10 Tema: OtkpeiTie
HEUTpOHA

Onpenensier pa3nuaus
MEKly TUITOTE301
Pesepdopna u onbitamu
Yenpurka, ONMMCHIBACT
(bUBUYECKYIO KapTUHY
MHUpa Ha IpUMepe
OTKPBITUA MPOTOHA U
HEUTpOHA

3.11 Tema: Moguens siapa.
SlnepHbie CUIIBI.
IIpeBpaiienue siep.

S nepHbie peaKIuu.
OOBsCHSET CTPOCHHUE
si[pa aToMa u
omnpenenser GU3nIecKue
CBOMCTBA JIEPHBIX CUII
3.12 Tema: Ilpakruueckas
pabora Ne 2

Coznate Mozensb sapa
3.13 Tema: Pemrenune
3a1a4

Pemaer 3amaun
npuUMeHsIst pOPMYIIbI
SIIEPHBIX PEAKLIUI

3.14 Tema: Dueprus
CBsI3U. S1iepHBIC peakiuu
JIeTICHU S

Ompenensier koraa
MPOUCXOUT BBIZICTICHUE U
TIOTJIOIIEHU e SHEPTHH; YTO
TaKOE YHEPTHs CBSI3H U
nedeKT Mace

3.15 Tema: Pemrenune
3a1a4




Pemraer 3apaun
npuUMeHsist GOPMYIIBI
nedeKTa Macchl U
SHEPIUHU CBS3H

3.16 Tema: Yupasisiembie
1 HEYNIPaBJIACMBIC AICPHBIC
peaxkuuu. SAnepHeie
peaKIuy CHHTE3a.
IlepcriekTBBI ATOMHOM
sHepruu. TepMosaepHbIit
CHHTE3.

OrnuchIBaeT MEXaHU3M
MPOTEKAHUS LIETHON
SIIEPHOM PEAKLH,
YCTPOMCTBO U MPHUHITUIT
paboTHI sIEpHOTO
peakropa

Pasnuuaer ynpasisemsii
Y HEYINIPABIIIEMBIN
TEPMOSIIEPHBIN CUHTE3,
OIHCHIBAET MEPCIEKTUBBI
ATOMHOM 3HEPIreTHKHU.
3.17 Tema: Ilpakrtuueckas
pabora Ne 3

IIpumensieT 3HaHUS U
YMEHUS TIPH PEIICHUH
3a1a4

Pa3pnen:

Bcenennasi.
JjieMeHTapHbIe
YaCTHIbI.

O3HAaKOMHTH C dTallaMU
pa3BUTHS
MpeJICTaBICHUN O
CTPOEHUU MHPA.
(O3HaKOMHTHCS C
ctpoenuem CoHIa,
M3YYUTh KJIacCU(UKALIUN
3BE3 U dTAIlbl UX
SBOJIIOLMH.

N3yunth runotessl o
JTarax 3BOJIIOLUH
Bcenennoii.

N3yuuts
KIaccupuKauu u
CTPOEHHE TraTaKTUK
TYMaHHOCTEN U
CYILIHOCTb YEPHBIX JIbIP,
Paznuuats
3JIeMEHTapHbIEC YaCTHUIIBI
1 UX CBOMCTBA
OnuceiBaeT
COBPEMEHHYIO

4.1 Tema: Pa3sutue
MPEJCTABICHUI O CTPOCHUU
mupa. Ctpoenne ConHma.

DBOIIOLUS 3BE3I.
Jleronuces Beenennoi.
Onpenenser BO3pacTt

Bcenennoii, ucnosb3ys
3aKoH Xa00i1a;
OnuceiBaer TJIaBHbBIE
CHEKTpalibHbIE  KIIACCHI
3BE3]1

Hcnonp3yer nuarpammy
I'epummnpynra-Paccens
TS 00BCHEHUSI
SBOJIIOIINH 3BE3]]

4.2 Tema: Pemienue 3amau
[MumeHsieT YMEHUsI periaTh
KAueCTBCHHbIC 3alaud |
AHAIM3MUPOBATH MaTEPUAIl
4.3 Tema: Ilpakruueckas
pabora Ne 4

[lpumensier  3HaHHA  ©
YMEHHS OpPH  PELICHUH
3a/1a4

44 Tema: Tanakruxuy,
TYMaHHOCTH ¥ YEpHBIC
JIBIPBL. Knaccudukans

N3zyue
HUE
HOBOT

Matep
Hana
KOMOH
HUPOB
AHHBIN
Pemnren
e
3a1a4




(bU3NYECKyIO KapTUHY
MHpa U POJIb B HEU

(b yHIaMEHTAIbHBIX
YACTHII.

TraJIaKTHUK

Pasnuuaer ranaktuku u
TYMaHHOCTH 1o
CTPOEHUIO, OIPEIEIsIET
CYIIHOCTb YEPHBIX JBIP
Knaccudumupyer
3JIEMEHTapHbIE YaCTHUIIbI
U onpezenser ux
CBOMCTBA

Onpenenser poJib
(dyHIaMEHTaIbHBIX
4acTUL B COBPEMEHHOU
¢buznueckoit KapTHUHE
MHpa.

HUroro yacos

30

19




